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Abstract
Background: Afar pastoralists live in the northeast of Ethiopia, confined to the most arid part of the country, where 
there is least access to educational, health and other social services. Tuberculosis (TB) is one of the major public health 
problems in Afar region. Lack of knowledge about TB could affect the health-seeking behaviour of patients and sustain 
the transmission of the disease within the community. In this study, we assessed the knowledge and perception of 
apparently healthy individuals about pulmonary tuberculosis (PTB) in pastoral communities of Afar.
Methods: Between March and May 2009, a community-based cross-sectional questionnaire survey involving 818 
randomly selected healthy individuals was conducted in pastoral communities of Afar region. Moreover, two focus 
group discussions (FGDs), one with men and one with women, were conducted in each of the study area to 
supplement the quantitative study.
Results: The majority (95.6%) of the interviewees reported that they have heard about PTB (known locally as 
"Labadore"). However, the participants associated the cause of PTB with exposure to cold air (45.9%), starvation (38%), 
dust (21.8%) or smoking/chewing Khat (Catha edulis) (16.4%). The discussants also suggested these same factors as the 
cause of PTB. All the discussants and the majority (74.3%) of the interviewees reported that persistent cough as the 
main symptom of PTB. About 87.7% of the interviewees and all the discussants suggested that PTB is treatable with 
modern drugs. All the discussants and the majority (95%) of the interviewees mentioned that the disease can be 
transmitted from a patient to another person. Socio-cultural practices, e.g. sharing cups (87.6%), and house type 
(59.8%) were suggested as risk factors for exposure to PTB in the study areas, while shortage of food (69.7%) and 
chewing khat (53.8%) were mentioned as factors favouring disease development. Almost all discussants and a 
considerable number (20.4%) of the interviewees thought that men were the highest risk group to get PTB as well as 
playing a major role in the epidemiology of the disease.
Conclusion: The findings indicate that pastoral communities had basic awareness about the disease. Nevertheless, 
health education to transform their traditional beliefs and perceptions about the disease to biomedical knowledge is 
crucial.
Background
Pastoralism accounts for the livelihoods of 50-100 million
people in developing countries, while ~60% of this popu-
lation live in more than 21 African countries confined to
the most arid regions of the continent [1,2]. In East
Africa, Ethiopia has the largest pastoralist population (7-
8 million), and the majority is found in Afar region [3].
Afar pastoralists depend on livestock for their livelihood,
moving seasonally from place to place with their animals
in search of water and pasture. Hence, they have the least
access to educational, health and other services. The Afar
pastoralists are a distinct ethnic group, with their own
culture and language [4].
Tuberculosis (TB) is one of the major diseases that
cause enormous public health and economic crisis in low
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income countries [5]. Factors such as HIV/AIDS, smok-
ing and malnutrition have been identified as substantial
contributors to the epidemiological burden of active TB
[5-8]. However , the risk factors for exposure to TB are
different from the risk factors for disease development.
Poverty and lack of awareness are considered the most
important factors that increase the risk of exposure to TB
[9,10]. Lack of knowledge about the cause, mode of trans-
mission, and symptoms, as well as appropriate treatment
of TB not only affect the health-seeking behaviour of
patients, but also could affect control strategy, thereby
sustaining the transmission of the disease within the
community [11-14]. For these reasons, creating general
awareness about TB among communities and initiating
community participation in the control of the disease
make up 1 component of the 6 basic components of the
"Stop TB Strategy" of the World Health Organization
(WHO) [15].
According to the WHO 2009 report on the epidemio-
logical burden of TB, Ethiopia is ranked 7th among the 22
countries in the world with a high-burden of TB [5]. The
disease is also one of the major public health problems in
Afar pastoralists [16], and the region is ranked 2nd with a
notification rate between 146 - 260 per 100, 000 popula-
tion within the country [5]. To the best of our knowledge,
there is no reliable information on the prevalence, inci-
dence or community's perception and knowledge of the
disease in the region. As part of a large on-going study on
TB in Afar pastoralists and their livestock, we conducted
a questionnaire survey to explore what the pastoral com-
munities know about the cause, mode of transmission,
symptoms, prevention and treatment of PTB.
Methods
Study Area and Population
The study was conducted in Dubti and Amibara Districts,
Afar region, North-East Ethiopia. The region has a total
population of 1,411,092 with an estimated area of 96,707
square kilometers [17]. In the region, population density
is about 14.6 persons/sq km though it varies from zone to
zone. According to Medicin Sans Frontieres report (16)
TB is the leading cause of morbidity in the region. Dubti
District is in the Lower Awash valley, approximately at
574 km to the North-East of Addis Ababa. It has 18 small
administrative units (kebeles) of which 3 are towns. The
district has ~87,000 population of whom 27.8% are urban
dwellers [18]. Amibara District is found in the Middle
Awash valley ~260 km to the East of Addis Ababa. It has
18 kebeles of which 4 are towns/semi-towns. The district
has ~54,000 population of whom 52.4% are urban dwell-
ers [18]. The majority of the pastoral population of the 2
districts is nomadic, while some of them are practicing
agro-pastoralism. Pastoralists of Dubti District migrate to
various other districts during dry season, while Amibara's
pastoralists migrate within the district.
The 2 districts were conveniently selected for a major
study of the prevalence of latent and active TB in pasto-
ralists and their livestock. However, prior to the imple-
mentation of a survey on the prevalence of the disease,
we attempted to assess the knowledge and perception of
the communities about PTB. There was no previous
information on the level of pastoral community aware-
ness about PTB in the present study areas or in the region
as whole. Thus, based on the assumption that 50% of the
participants in the study districts had high knowledge of
PTB, (95% confidence and 5% degree of accuracy) and a
design effect of 1.1 due to multi-stage sampling, a total of
424 participants were included from each of the selected
districts. The participants were eligible if they were the
member of that kebele, a husband/wife (or the responsi-
ble person) in the selected households, apparently
healthy and willing to volunteer to be interviewed. The
study protocol was approved by the Ethical Clearance
Committee of the Aklilu Lemma Institute of Pathobiol-
ogy (ALIPB), Addis Ababa University as well as by the
Regional Committee for Medical Research Ethics of
Southern Norway. The aim of the study was explained to
each of the participant and verbal consent was obtained.
Each participant was interviewed independently and the
collected information was kept confidential. In case of
refusal, it was planned to interview a person from the
next household.
Study Design and Data Collection
Between March and May 2009, a community-based
cross-sectional survey was conducted in randomly
selected pastoralists' kebeles of the 2 districts. Prior to
data collection, a list of all the kebeles in the selected dis-
tricts was obtained from the respective District Health
Office. Based on this list, 7 and 6 pastoral kebeles were
selected from Amibara and Dubti districts, respectively.
The selected kebeles were stratified into manageable vil-
lages and a list of households of each village was pre-
pared. Based on the number of households in each
kebele, the pre-estimated sample size (424) was propor-
tionally distributed. The required number of participants
(husband or wife) was selected using systematic random
sampling from each kebele using these lists.
Structured and some open-ended questionnaires were
prepared in English, based on information from available
literature [19-21]. The questionnaires were translated
into Amharic and pre-tested for clarity and cultural
acceptability in the districts. During pre-testing, addi-
tional information was gathered and some of the ques-
tionnaires were modified. The participants were
interviewed in their local language by trained data collec-
tors (diploma graduate elementary school teachers)Legesse et al. BMC Public Health 2010, 10:187
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selected from the localities. Each interview was made by a
house-to-house visit. Information on the socio-demo-
graphic characteristics of the participants was also
included in the questionnaires.
After completing the quantitative data collection, 2
FGDs (one with men and one with women) comprised of
8-10 men or women who were not involved in the indi-
vidual interview were conducted in Hanekisna-Arado
Kebele, Dubti District. Similarly, 2 FGDs (one with men
and one with women) were conducted in Angellele
Kebele, Amibara District. These 2 kebeles were selected
by a lottery system among the kebeles selected for the
quantitative data collection. The discussion was made
with men and women separately, at different times on the
same day. Specific topics were prepared as guides for the
discussion, moderated by the principal investigator and a
trained health worker. The topics were presented one by
one, allowing adequate discussion on each topic. The
response was recorded using a notebook, translated into
Amharic and then into English. Socio-demographic char-
acteristics of the participants were recorded during the
discussion
Data Analysis
The collected data were re-translated to English, coded
and double-entered into a data entry file using EpiData
software, V.3.1. The data were transferred to SPSS soft-
ware V.16 and analyzed according to the different vari-
ables. Pearson chi-square was used to evaluate the
statistical significant of bivariate association of gender
and selected covariate in each district. Bivariate and mul-
tivariable logistic regression analysis was performed to
explore independent variables that were predictors of
overall knowledge of PTB as well as that of the four sub-
scales of knowledge of PTB (sign/symptoms, mode of
transmission, knowledge of effective treatment and pre-
ventive methods) [21,22]. Differences were considered
significant when p < 0.05.
Table 1: Socio-demographic characteristics of the participants
Characteristic Dubti; Number (%) Amibara; Number (%) Total (%)
Gender:
Female 162 (41.1) 195 (46.0) 357 (43.6)
Male 232 (58.9) 229 (54.0) 461 (56.4)
Age (years):
18-29 68 (17.3) 140 (33.0) 208 (25.4)
30-44 227 (57.6) 190 (44.8) 417 (51.0)
45-59 87 (22.1) 65 (15.3) 152 (18.6)
60+ 12 (3.0) 29(6.8) 41 (5.0)
Martial status:
Married 375 (95.7) 392 (92.5) 767 (94.0)
Other 17(4.3) 32 (7.5) 51 (6.0)
Ethnicity:
Afar 394 (100) 423 (99.8) 817 (99.9)
Other 0 (0) 1(0.2) 1 (0.1)
Region:
Muslim 394 (100) 424 (100) 818 (100)
Occupation:
Pastoralist 260 (66.0)* 326 (76.9)* 586 (71.6)
Agro-pastoralist 134 (34.0) 98 (23.1) 232 (28.4)
Educational status:
Illiterate 361(91.6) 392 (92.5) 753 (92.1)
Primary 19 (4.8) 11(2.6) 30 (3.7)
Secondary 4 (1.0) 2 (0.5) 6 (0.7)
Other (read & write) 9 (2.3) 20 (4.7) 29 (3.5)Legesse et al. BMC Public Health 2010, 10:187
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Overall knowledge of the study participants about PTB
was assessed using the following 8 main questions: (1)
able to mention bacteria/germ as a cause of PTB, (2) able
to mention correct sign/symptoms of PTB (persistent
cough for three or more weeks, sputum with blood, chest
pain, weight loss, loss of appetite and fever/sweat), (3)
able to classify PTB as a transmissible disease, (4) able to
enumerate correct mode of transmission of PTB (cough/
breath, sharing cups, not sharing feeding materials, not
through body contact or sharing cloths), (5) knowing that
PTB is treatable, (6) knowing that effective treatment for
PTB is modern drug, (7) knowing that PTB is prevent-
able, and (8) able to enumerate correct preventive meth-
ods of PTB (avoiding sharing cups, using separate room,
early treatment). Response to these questions were added
together to generate a knowledge score ranging from 0 to
18. After assessing normality to the score using histo-
gram, the composite score was dichotomized using mean
as a cut-off value so that higher value coded as 1 showing
higher overall knowledge of PTB in this community
A score of one was given to correct responses, zero
being used for incorrect/do not know responses. Based
on the mean score of the composite variable (mean =
10.06), the responses were categorised into high (score
above mean value) and low (score below mean value)
knowledge of PTB. Similarly, scores were generated for
the four subscales of knowledge of PTB and categorized
into high and low knowledge of each domain using mean
value.
Information collected during the FGDs was translated
into Amharic and entered into separate tables for women
and men, according to the study area. Responses that
Table 2: Communities' knowledge about cause, symptoms and treatment of PTB
Variable Dubti Amibara
Male (%) Female (%) Total (%) Male (%) Female (%) Total (%) Total (%)
Cause of PTB:
Bacteria/germ 1(0.5) 0 (0) 1(0.3) 1 (0.5) 0 (0) 1 (0.3) 2 (0.3)
Cold air 84 (41.8) 66 (52.0) 150 (45.7) 97 (44.7) 86 (47.3) 183 (45.9) 333 (45.9)
Shortage of food 123 (61.2) 75 (59.7) 198 (60.6)* 35 (16.1) 43 (23.6) 78 (19.5)* 276 (38.0)
Smoking/chewing 25 (12.4) 16 (7.4) 41(12.5)* 39 (18.0) 39 (21.4) 78 (19.5)* 119 (16.4)
Sun light 32 (15.9) 17 (13.5) 49 (15.0)* 16 (7.4) 19 (10.4) 35 (8.8)* 84 (11.6)
Dust 33 (16.4) 29 (23.0) 62 (19.0) 46 (21.2) 50 (27.5) 96 (24.1) 158 (21.8)
Do not know 38 (18.9) 17 (13.5) 55 (16.8)* 46 (21.2) 52 (28.6) 98 (24.6)* 153 (21.1)
Symptoms of PTB:
Cough for 3 weeks 176 (79.6) 116 (77.9) 292 (78.9)* 154 (69.4) 132 (71.0) 286 (70.1)* 578 (74.3)
Sputum with blood 79 (35.7) 61(40.9) 140 (37.8)* 123 (55.4) 107 (57.5) 230 (56.4)* 370 (47.6)
Weight loss 85 (38.5) 55 (36.9) 140 (37.8) 88 (39.6) 62 (33.3) 150 (36.8) 290 (37.3)
Loss of appetite 61(27.6) 45 (30.2) 106 (28.6)* 37(16.7) 45 (24.2) 82 (20.1)* 188 (24.2)
Fever & sweat 61(27.6) 49 (32.9) 110 (29.7)* 34 (15.3) 38 (20.4) 72 (17.6)* 182 (23.4)
Chest pain 31(14.0) 28 (18.8) 59 (15.9)* 66 (29.7) 64 (34.4) 130 (31.9)* 189 (24.3)
Do not know 2 (0.9) 6 (4.0) 8 (2.2)* 12 (5.4) 29 (15.6) 41 (10.1)* 49 (6.3)
PTB is treatable:
Yes 217 (98.2) 146 (97.3) 363 (97.8)* 204 (91.9) 166 (89.7) 370 (90.9)* 733 (94.2)
No 1 (0.5) 4 (2.7) 5 (1.3) 6 (2.7) 4 (2.2) 10 (2.5) 15 (1.9)
Do not know 3 (1.4) 0 (0) 3 (0.8) 12 (5.4) 15 (8.1) 27 (6.6) 30 (3.9)
PTB treatment
Modern drug 196 (90.3)* 119 (81.5)* 315 (86.8) 187 (91.7) 141 (84.9)* 328 (88.6) 643 (87.7)
Traditional medicine 17 (7.8) 25(17.1) 42 (11.6) 17 (8.3) 25 (15.1) 42 (11.4) 84 (11.5)
Both 4 (1.8) 2 (1.4) 6 (1.7) - - - 6 (0.8)
* significant difference between male and female, or between participants from the two study areas (P < 0.05)Legesse et al. BMC Public Health 2010, 10:187
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reflected the common views of the discussants were
selected, translated into English. The accuracy of the
translation was checked by re-translating into Amharic
and then into the local language (Afargna) by another
person. Responses from each discussant were compared
for similarities/differences and analyzed using content
method [23].
Results
Socio-demographic characteristics
A total of 818 participants (age range 18-70, mean age
36.9 years) involved in the study from the 2 areas. Of this
figure 394 (48.2%) participants were from the Dubti Dis-
trict, while 424 (51.8%) were from the Amibara District.
The majority of the participants were pastoralists (71.6%),
most being illiterate (92.1%) (Table 1).
Communities' Knowledge of the Cause, Symptoms and 
Treatment of PTB
Out of the 818 participants, 782 (95.6%) reported that
they had heard about PTB (known locally as "Labadore")
mainly from friends or PTB patients. However, only 2
participants mentioned that bacteria/germs were the
cause of PTB. Cold air (45.9%), shortage of food (38.0%),
dust (21.8%) and smoking/chewing khat (Catha edulis)
(16.4%) were the frequently mentioned factors as the
cause of the disease. Table 2 shows the communities'
knowledge about cause, symptoms and treatment of PTB.
A higher proportion of participants from the Dubti area
suggested shortage of food as the cause of the disease
compared to participants from the Amibara area (60.6%
vs 19.5%, p < 0.001). A larger proportion of participants
from the Dubti area mentioned persistent cough as a
Table 3: Communities' perception about public health importance of PTB
Variable Dubti Amibara
Male (%) Female (%) Total (%) Male (%) Female (%) Total (%) Total (%)
PTB is a public health 
problem in your area:
Yes 109 (49.3) 77 (51.3) 186 (50.1)* 53 (23.5) 57 (29.8) 110 (26.4)* 296 (37.6)
Rare 104 (47.1) 66 (44.0) 170 (45.8) 151 (66.8) 102 (53.4) 253 (60.7) 423 (53.7)
No 2 (0.9) 2 (1.3) 4 (1.1) 22 (9.7) 26 (13.6) 48 (11.5) 52 (6.6)
Do not know Since 
when?
6 (2.7) 5 (3.3) 11(3.0) 0 (0) 6 (3.1) 6 (1.4) 17 (2.2)
Since many years ago 123 (57.7) 87 (60.8) 210(59.0)* 174 (85.3) 143 (89.4) 317 (87.1)* 527 (73.2)
Since recent years 90 (42.3) 56 (39.2) 146 (41.0)* 30 (14.7) 17 (10.6) 47(12.9)* 193 (26.8)
Do not know 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Family sick from PTB:
Yes 59 (26.7) 47 (31.3) 106 (28.6) 51 (23.0) 58 (31.4) 109 (26.8) 215 (27.6)
No 162 (73.3) 103 (68.7) 265 (71.4) 171 (77.0) 127 (68.6) 298 (73.2) 563 (72.4)
PTB mostly attacks:
Male 52 (23.6)* 21 (14.0)* 73 (19.7) 57 (25.7)* 28 (15.2)* 85 (20.9) 158 (20.4)
Female 23 (10.5) 6 (4.0) 29 (7.8) 9 (4.1) 4 (2.2) 13 (3.2) 42 (5.4)
Both 135 (61.4) 113 (75.3) 248 (67.0) 130 (58.6) 112 (60.9) 242 (59.6) 490 (63.1)
Do not know 10 (4.5) 10 (6.7) 20 (5.4) 26 (11.7) 40 (21.7) 66 (16.3) 86 (11.1)
PTB mostly attacks:
Under 
5 years
145 (65.6) 103 (68.7) 248 (66.8)* 97 (43.7) 74 (40.0) 171 (42.0)* 419 (53.9)
Five-fifteen years 161 (73.2) 118 (78.7) 279 (75.4)* 100 (45.0) 93 (50.3) 193 (47.4)* 472 (60.7)
Adult under 60 years 157 (71.0) 108 (72.0) 265 (71.4) 151 (68.0) 130 (70.3) 281 (69.0) 546 (70.2)
Over 60 years 186 (84.2) 116 (77.3) 302 (81.4) 168 (75.7) 146 (78.9) 314 (77.1) 616 (79.2)
Do not know 2 (0.9) 5 (3.3) 7 (1.9) 19 (8.6) 23 (12.4) 42 (10.3) 49 (6.3)
* significant difference between male and female, or between participants from the two study areasLegesse et al. BMC Public Health 2010, 10:187
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major symptom of PTB than participants from the
Amibara (78.9% vs 70.1%, p = 0.005). The majority
(94.2%) of the participants from both areas knew that
PTB is treatable with modern drugs (87.7%). Moreover,
215 (27.5%) participants (Table 3) reported that either
themselves or their families had previously got PTB and
were treated with these drugs at health facilities. Herbal
treatment (72.2%) was frequently mentioned by individu-
als who suggested traditional treatment, while others
mentioned camel's milk and goat's meat as remedies.
Communities' Knowledge of the Mode of Transmission and 
Prevention of PTB
Table 4 depicts the communities' knowledge about the
mode of transmission and preventive methods of PTB.
The majority (95%) of the participants from both the
study areas knew that PTB can be transmitted from a
patient to another person. Relatively, a higher proportion
(97.8% vs 92.3%, p = 0.001) of participants from Dubti
mentioned that PTB is a transmissible disease compared
to participants from Amibara. A higher proportion
(95.4% vs 88.7%, p = 0.011) of men in Amibara mentioned
that PTB is a transmissible disease compared to women
from the same area. Cough/breath (80.8%) and sharing
cups (77.6%) with a patient were the most frequently
mentioned routes of transmission by participants from
both areas. Others also mentioned that the disease can be
transmitted through other routes, including sharing
tooth brushes, cigarettes, or sexual intercourse. The
majority (82.5%) of the participants from both areas
responded that transmission of PTB would be prevent-
able mainly by avoiding sharing cups (94%) with a patient,
and using separate rooms (70.5%). Abstinence from sex,
early treatment, avoidance of avoiding spiting every-
where, and personal hygiene were also mentioned by
some of the participants as methods of preventing the
disease.
Among 215 participants who reported a previous his-
tory of PTB (Table 3), 160 (74.4%), 192 (89.3%) and 29
(13.5%) reported that they used separate sleeping places,
separate utensils and other methods (early treatment or
Table 4: Communities' knowledge of mode of transmission and prevention of PTB
Variable Dubti Amibara
Male (%) Female (%) Total (%) Male (%) Female (%) Total (%) Total (%)
PTB can be transmitted:
Yes 217 (98.6) 143 (96.6) 360 (97.8)* 209 (95.4) 165 (88.7)* 374 (92.3)* 734 (95.0)
No 2 (0.9) 4 (2.7) 6 (1.6) 2 (0.9) 11(5.9) 13 (3.2) 19 (2.5)
Do not know 1 (0.5) 1(0.7) 2 (0.5) 8 (3.7) 10 (5.4) 18(4.4) 20 (2.6)
PTB transmitted through:
Cough/breath 182 (83.9) 111(76.6) 293 (80.9) 175 (82.5) 128 (78.1) 303 (80.6) 596 (80.8)
Sharing cups 153 (70.5) 112 (77.2) 265 (73.2)* 174 (82.1) 134 (81.7) 308 (81.9)* 573 (77.6)
Sharing feeding materials 86 (39.6) 60 (41.4) 146 (40.3)* 109 (51.4) 95 (57.9) 204 (54.3)* 350 (47.4)
Other (sex, contact, fly) 23 (10.6) 12 (8.3) 35 (9.7) 8 (3.8) 4 (2.4) 12 (3.2) 47 (6.4)
Do not know 0 (0.0) 1 (0.7) 1 (0.3) 1 (0.5) 5 (3.1) 6 (1.6) 7 (0.9)
PTB is preventable:
Yes 186 (84.9) 118 (79.2) 304 (82.6) 192 (87.3) 141 (76.6)* 333 (82.4) 637 (82.5)
No 15 (6.8) 12 (8.1) 27 (7.3) 7 (3.2) 11(5.9) 18 (4.5) 45 (5.8)
Do not know 18 (8.2) 19 (12.8) 37 (10.1) 21(9.5) 32 (17.4) 53 (13.1) 90 (11.7)
Preventive methods:
Avoiding sharing cups 173 (93.0) 108 (92.3) 281 (92.7) 180 (93.8) 138 (97.2) 318 (95.2) 599 (94.0)
Using separate room 131 (70.4) 89 (76.1) 220 (72.6) 129 (67.2) 100 (70.4) 229 (68.6) 449 (70.5)
Other (early treatment, food, 
avoid sex,)
21(9.6) 11(7.4) 32 (8.7) 9 (4.1) 2 (1.1) 11(2.7) 43 (5.6)
Do not know 1 (0.5) 1 (0.9) 2 (0.7) 5 (2.6) 2 (1.4) 7 (2.1) 9 (1.4)
* significant difference between male and female, or between participants from the two study areas (P < 0.05)Legesse et al. BMC Public Health 2010, 10:187
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avoiding spitting everywhere) to prevent transmission of
the disease to other family members, respectively.
Communities' Perception of Socio-Cultural Risk Factors for 
Exposure to PTB
Most of the participants from both the study areas sug-
gested that the habit of sharing a single cup among sev-
eral individuals (87.6%) and the type of house (locally
known as an Afar house) (59.8%) were the major socio-
cultural risk factors for exposure to PTB (Table 5). More
than half of the participants believed that food scarcity
(69.7%) and the frequent chewing of khat (53.8%) were
risk factors for disease development. A higher proportion
of the participants from Dubti associated lack of food
with the risk of disease development than from Amibara
(87.5% vs 53.5%, p < 0.001).
Perception of Communities about Public Health 
Importance of PTB
Table 3 shows the communities' perception about the
importance of public health of PTB. A higher proportion
of participants from Dubti considered PTB as a major
public health problem in their area than participants
from Amibara (50.1% vs 26.4%, p < 0.001). A higher pro-
portion of participants from Dubti indicated that PTB is
becoming a major public health problem in recent years
compared to those from Amibara (41.0% vs 12.9%, p <
0.001). Among individuals who believed there had been a
recent expansion of the disease, the majority (86.0%)
associating it with a shortage of food in the area. Some,
however, mentioned smoking/chewing khat (30.6%), cli-
mate change (16.6%), HIV/AIDS (1%) and other factors
(water problems, work-load or population increase) as
responsible factors (16.1%). A considerable number of
participants (20.4% vs 5.4%, p < 0.001) believed that men
are more frequently attacked by PTB than women; and
most participants from both the study areas thought that
PTB mostly attacks persons older than 60 years (79.2%).
Crude and adjusted effects of selected covariates
obtained from logistic regression are summarized in
Table 6 for the overall knowledge. Similarly, crude and
adjusted effects of selected covariates obtained from
logistic regression are presented in additional file for the
Table 5: Risk factors for exposure to PTB and disease development
Variable Dubti Amibara
Male (%) Female (%) Total (%) Male (%) Female (%) Total (%) Total (%)
Risk factors for 
exposure:
Cups sharing habit 195 (89.0) 132 (88.6) 327 (88.9) 191 (88.8) 147 (83.5) 338 (86.4) 665 (87.6)
House type 155 (70.8) 87 (58.4) 242 (65.8)* 114 (53.0) 98 (55.7) 212 (54.2)* 454 (59.8)
Chewing khat 
together
86 (39.3) 53 (35.6) 139 (37.8) 98 (45.6) 69 (39.2) 167 (42.7) 306 (40.3)
Other (sleeping 
with patient, 
spitting 
everywhere)
20 (9.1) 10 (6.7) 30 (8.2) 2 (0.9) 0 (0) 2 (0.5) 32 (4.2)
Do not know 9 (4.1) 7 (4.7) 16 (4.4) 14 (6.5) 21(11.9) 35 (8.9) 51 (6.7)
Risk factors for 
disease:
Shortage of food 192 (88.1) 123 (86.6) 315 (87.5)* 126 (58.1) 86 (48.0) 212 (53.5)* 527 (69.7)
Chewing & 
smoking
133 (61.0) 79 (55.2) 212 (58.7)* 106 (48.8) 89 (49.7) 195 (49.2)* 407 (53.8)
Stress 63 (28.9) 31(21.7) 94 (26.0)* 34 (15.7) 39 (21.8) 73 (18.4)* 167 (22.1)
Other chronic 
disease
35 (16.1) 22 (15.5) 57 (15.9) 25 (11.5) 26 (14.5) 51(12.9) 108 (14.3)
Other (sex, work 
load)
14 (6.4) 12 (8.5) 26 (7.2)* 34 (15.7) 24 (13.4) 58 (14.6)* 84 (11.1)
Do not know 8 (3.7) 6 (4.2) 14 (3.9)* 25 (11.5) 45 (24.9) 70 (17.6)* 84 (11.1)
* significant difference between male and female, or between participants from the two study areas (P < 0.05)Legesse et al. BMC Public Health 2010, 10:187
http://www.biomedcentral.com/1471-2458/10/187
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four sub-domains of overall knowledge of PTB (Addi-
tional file 1: Table S1). High knowledge of the choice of
modern drugs as effective treatment for PTB was signifi-
cantly associated with men (adjusted OR, 2.21; 95%CI,
1.37 to 3.57; p = 0.001). Better knowledge of identifying
symptom (adjusted OR, 3.66 95%CI, 2.63 to 5.08; p <
0.001) and identifying preventive methods of PTB
(adjusted OR, 3.79; 95%CI, 2.42 to 5.93; p < 0.001) were
significantly associated with agro-pastoralism as an occu-
pation (additional file 2). On the other hand, agro-pasto-
ralism as an occupation (adjusted OR, 7.85; 95% CI, 5.07
to 12.14; p <0.001) and age between 45 and 59 years
(adjusted OR, 1.91; 95% CI, 1.05 to 3.49; p = 0.035) were
significantly associated with high overall knowledge of
PTB (Table 6).
Focus Group Discussion
A total of 18 participants (10 men and 8 women, age
range 24-70, mean age 40.7 years) involved in the FGDs
held at the Hanekisna-Arado kebele, whereas, 20 partici-
pants (10 men and 10 men, age range from 20-80, mean
43.9 years) involved at the Angellele kebele. Among the
18 participants from Hanekisna-Arado, 13 (72.2%),
5(27.8%) and 18(100%) were pastoralists, agro-pastoral-
ists and illiterate, respectively. Out of the 20 participants
from Angellele, the corresponding figures were 15 (75%),
5 (25%) and 18 (90%).
According to men and women discussants from
Hanekisna-Arado, PTB was the most important public
health problem, followed by skin disease and malaria.
Men and women discussants from Angellele placed PTB
as third position, next to diarrhoea and urinary schistoso-
miasis. The participants from both kebeles suggested that
dust, shortage of food, chewing khat/smoking and cold
air were causes of PTB. Most of the men and women dis-
cussants from both kebeles believed that dust deposits in
the lung can result in PTB. But, a male participant from
Hanekisna-Arado said that "If dust could cause PTB, all
persons who are involved in lorry driving and road con-
struction would suffer from it." A 70-year old man from
the same kebele said that "I was the victim of PTB. I used
to smoke and chew khat frequently and eventually I got the
disease because of this habit. I believe that the cause of this
disease is frequent chewing khat and smoking."
All discussants from both kebeles mentioned persistent
cough and sputum with blood as the main symptoms of
PTB, while modern drugs were suggested as the effective
treatment. The discussants mentioned that using a sepa-
rate room for a patient is a good way of preventing trans-
mission of the disease. All of the discussants from both
areas mentioned that living with a PTB patient in a small
house like a Afar home and the habit of sharing cups were
the major risk factors for exposure to the disease. Almost
all discussants from both kebeles thought that men were
the highest risk group of PTB. Because of 1) men usually
Table 6: Association of respondents' socio-demographic characteristics with respondents' overall knowledge of PTB
Characteristic Crude OR(95%, CI) Adjusted OR(95%, CI)
District
Dubti Reference Reference
Amibara 1.28 (0.91- 1.82) 1.47(0.98 - 2.19)
Gender:
Female Reference Reference
Male 0.77 (0.54- 1.10) 0.75 (0.49- 1.13)
Age (years):
18-29 Reference Reference
30-44 1.02 (0.66 - 1.56) 0.96 (0.59 - 1.57)
45-59 1.96 (1.16 - 3.30) 1.91(1.05 - 3.49)
60+ 1.06 (0.44 - 2.55) 0.92 (0.34 - 2.49)
Educational status
Illiterate Reference Reference
Literate 1.15 (0.63 - 2.11) 1.46 (0.72 - 2.95)
Occupation:
Pastoralist Reference Reference
Agro-pastoralist 7.7 (5.05 - 11.87) 7.85 (5.07 - 12.14)Legesse et al. BMC Public Health 2010, 10:187
http://www.biomedcentral.com/1471-2458/10/187
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chew khat, 2) share cigarette and cups for drinking water
during chewing, 3) move from place to place for various
purposes (e.g. following livestock), they share utensils and
are exposed to dust.
The discussants from both kebeles suggested that lack
of food as the main risk factor for developing the disease.
A male discussant from Angellele stated that "someone
can be exposed to either a dust or acquired the disease
from mother's or cow's milk during childhood, but became
a patient later when he/she lacks resistant due to age or
shortage of food". The discussants from both kebeles men-
tioned that PTB has becoming a major public health
problem in recent years because of poverty, climate
change and migration of daily labours to the areas from
other parts of Ethiopia. The participants also strongly
complained that delay in treatment is one of the major
factors contributing to the expansion of the disease, as
most patients do not visit health facilities as soon as they
get sick.
Discussion
The results of this study indicated that PTB is familiar to
the pastoral communities in the present study areas, as
the majority (95.6%) of the participants reported that
they have heard about PTB ("Labadore") mainly from
friends or PTB patients. Moreover, the discussants from
both the study areas indicated that PTB is one of the most
important public health problems of the present study
areas. Nevertheless, similar to the findings of community
based studies from other parts of Ethiopia [19,22] as well
as from Vietnam [21], Tanzania [23] and Kenya [24], the
participants had little or no information regarding the
causative agent of PTB. The majority of the interviewees
and discussants associated the cause of PTB mainly with
either exposure to cold air, starvation, dust, or frequent
smoking/chewing Khat, which is similar to the beliefs
found in a previous study in another part of Ethiopia [19].
While the community perception about the role of star-
vation and smoking as the cause of the disease cannot be
neglected [7,8,25], misconception about the correct cause
of the disease could affect patient attitude towards
health-seeking behaviour and preventive methods. Par-
ticularly, smoking could affect the care seeking behaviour
of smokers, as the smokers may perceive their prolong
cough as the cause of smoking, but not TB which could
lead to delayed diagnosis and treatment.
On the other hand, the findings from this survey indi-
cate that pastoral communities living in both of the study
areas had basic awareness about the symptoms and treat-
ment of PTB, which is comparable to the results of previ-
ous studies from this country [19,22], as also from
Tanzania [26]. Pastoral community attitudes regarding
treatment of the disease using modern medicine was also
v e r y  h i g h  c o m p a r e d  t o  t h e  r e s u l t s  o f  p r e v i o u s  s t u d i e s
conducted in other parts of Ethiopia, either in communi-
ties [19,22] or in TB patients [12,13], as also seen in Tan-
zania [26] and Kenya [24]. TB may be perceived by a
community as a non-treatable disease due to inadequate
knowledge about it and appropriate treatments, which
could lead to delayed diagnosis and treatment [11-
14,24,27]. The high level of awareness about symptoms
and appropriate treatment of PTB we observed in the
studied communities could have significant implications
in reducing diagnosis and treatment delay, as well as the
spread of the disease.
We also noticed that pastoral communities' knowledge
about the mode of transmission and preventive methods
of PTB was high compared to previous findings
[19,21,22,26]. However, based on the information
obtained from the individual study participants knowl-
edge of early diagnosis and treatment, which is crucial in
reducing the spread of the disease, seems to be poor in
the communities we have just studied. This might be due
to the fact that people may not suspect that early symp-
toms (coughing, fever and sweating) are due to PTB,
unless accompanied by other severe symptoms (e.g. chest
pain or hemoptysis) [24]. On the other hand, participants
in the FGDs indicated that early diagnosis and treatment
is one of the main preventive methods of transmission of
PTB. This implies that FGD is a powerful method of
stimulating the participants and generating more crucial
information than the interview method [24].
Community-based studies in South part of Ethiopia
[19], Kenya [24] and Tanzania [26] showed several social-
cultural factors that increase the risk of acquiring TB. In
the present study, the individual participants as well as
the discussants claimed that socio-cultural factors, such
as living in single-room (Afar house), the tradition of
sharing single cup among several individuals regardless of
their healthy status could play a role in the exposure to
and spread of PTB. In connection with these socio-cul-
tural activities, a notion was prevalent both among the
individual participants and the discussants that men play
a major role in the epidemiology of PTB. Similar percep-
tion has been observed in community-based studies done
in other countries [28,29]. In fact, the present community
observation reflects the higher TB notification rates
reported in men than women by WHO [5]. Among other
factors, smoking and chewing of khat which are predomi-
nantly behaviour of men in the present study areas were
s u g g e s t e d  a s  f a c t o r s  a s s o c i a t e d  w i t h  t h e  h i g h  r i s k  o f
acquiring PTB among men. This community concern
supports the findings of study by Watkins and Plant [30]
which indicated that smoking is a significant predictor of
the variance in sex ratio of TB case notifications among
TB high-burden countries. Hence, socio-cultural prac-
tices that appear to promote the spread of the diseaseLegesse et al. BMC Public Health 2010, 10:187
http://www.biomedcentral.com/1471-2458/10/187
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should be taken into account in community-based health
education pertaining to TB intervention.
HIV/AIDS is known to play a major role in increasing
the burden of TB [5]. Very few individuals we studied
considered the role of HIV/AIDS as a risk factor in PTB
development. On the other hand, our study of communi-
ties underlined that shortage of food and the habit of
using khat and smoking as major risk factors not only for
the development of PTB, but also in its expansion. This is
in agreement with the concern that malnutrition/micro-
nutrient deficiency or smoking could increase the risk of
developing TB [7,8]. Afar pastoralists often consume milk
with local bread. In addition, the region has been facing
repeated drought to the extent of causing a severe short-
age of milk [31]. Thus, the present communities' percep-
t io n t ha t s horta g e o f  f ood as  a po t e n t ia l ris k fa ct o r in
disease development and increasing the burden of PTB in
the areas studied seems reasonable.
In the present study, multivariable logistic regression
analysis showed that agro-pastoralism as an occupation is
a predictive of high biomedical overall knowledge of PTB,
which is consistent with the finding of a previous study
from Eastern Ethiopia [14] and in the pastoral and agro-
pastoral communities in Tanzania [26]. This might be due
to the fact that nomadic pastoralists have least access to
health and other social services [1,2]. This requires spe-
cial attention in designing health education that fits with
the nomadic mode of life, such as by selecting individuals
from nomads, as well as training and recruitment as
nomadic community health workers [1]. This study also
revealed an association of high knowledge of choice of
modern drug as effective treatment for PTB with being
men participants which could have an implication on the
differences in health-seeking behaviour of men and
women as well as on high TB notifications among men
[5].
Although the present study provides important infor-
mation on the knowledge and perception of the Afar pas-
toral communities, it has limitations. The primary
limitation is the selection of the study participants using
systematic random sampling, while simple random selec-
tion method is more powerful in increasing the validity/
reliability as well as reduces systematic errors and biases.
Although the aim of the qualitative portion of the study
was to supplement the quantitative part, the way the
response was recoded and lack of detail separate discus-
sion with pastoralist and agro-pastoralist participants
could hamper generation of detail additional information.
T h i s  a l s o  h i n d e r ed  a n  i n - d e p t h  a n a l y s i s  o f  t h e  r e s u l t s.
Hence, the findings from the qualitative portion of the
study might be considered preliminary.
Conclusion
Our findings indicate that the majority of the pastoral
community members in the areas we studied had a basic
awareness about PTB. Nevertheless, there is a gap
between their traditional knowledge and biomedical
knowledge. For instance, a considerable number of the
participants believed that shortage of food was the cause
of PTB, as well as being the risk factor for disease devel-
opment. Surprisingly, very few of them thought that hav-
ing sufficient food was a preventive method of the
transmission of PTB, or a treatment for the disease.
Hence, health education programmes to transform their
traditional beliefs and perceptions about the disease to
biomedical knowledge is crucial. The results also
revealed useful information on socio-cultural and occu-
pational factors that need to be considered when design-
ing community-based control strategies for TB.
Additional material
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
ML designed the study, participated in data collection, analysis and drafted the
manuscript. GA, participated in study design, data collection, analysis and
write-up. GM participated in study design, data collection and write-up. GMD,
participated in study design, data analysis and interpretation. DS participated
in data analysis, interpretation and write-up. GB involved in study design and
critically revised the manuscript. FA involved in study design, data analysis and
write-up of the manuscript and critically revised the manuscript. All authors
read and approved the final manuscript. ML is the guarantor of the paper.
Acknowledgements
We are grateful to study participants, Afar Regional/Districts Health Bureau and 
Communities Leaders. The study was financially supported by the Norwegian 
Programme for Development Research and Education,(NUFU PRO-2007/
10198).
Author Details
1Aklilu Lemma Institute of Pathobiology, Addis Ababa University, Addis Ababa, 
Ethiopia, 2Faculty of Veterinary Medicine, Addis Ababa University, Addis Ababa, 
Ethiopia, 3Department of General Practice and Community Medicine, 
University of Oslo, Oslo, Norway and 4Norwegian Center for Minority Health 
Research, Oslo, Norway
References
1. Sheik-Mohamed A, Velema JP: Where health care has no access: the 
nomadic populations of sub-Saharan Africa.  Trop Med Int Med 1999, 
4:695-707.
Additional file 1 Table S1. Association of respondents' socio-demo-
graphic characteristics with respondents' knowledge of symptoms, 
mode of transmission, choice of effective treatment and preventive 
methods of PTB. Association of respondents socio-demographic charac-
teristics and four domains of the level of knowledge about PTB is investi-
gated using logistic regression. Odds ratio and 95% CI are reported within 
the body of the table.
Additional file 2 Questionnaires administered in the study. The ques-
tionnaire has all the questions that were used to collect quantitative data 
reported within the manuscript.
Received: 16 November 2009 Accepted: 12 April 2010 
Published: 12 April 2010
This article is available from: http://www.biomedcentral.com/1471-2458/10/187 © 2010 Legesse et al; licensee BioMed Central Ltd.  This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. BMC Public Health 2010, 10:187Legesse et al. BMC Public Health 2010, 10:187
http://www.biomedcentral.com/1471-2458/10/187
Page 11 of 11
2. United Nations Development Programme: Between a rock and hard place: 
Armed Violence in African Pastoral Communities. UNDP report 2007 .
3. Horn of Africa, Multi-Sectoral Interventions in Pastoralist Communities: 
USAID 2005.
4. The Afar People of the Horn of Africa   [http://www.orvillejenkins.com/
profiles/afar.html]
5. World Health Organization: Global Tuberculosis Control, Epidemiology, 
Strategy, Geneva, Switzerland: WHO report 2009.
6. Murray CJL, Styblo K, Rouillon A: Tuberculosis in developing countries: 
burden, intervention and cost.  Bull Int J Tuberc Lung Dis 1990, 65:6-24.
7. Cegielski JP, McMurray DN: The relationship between malnutrition and 
tuberculosis: evidences from studies in humans and 
experimentalanimals.  Int J Tuberc Lung Dis 2004, 8:286-98.
8. Hassmiller KM: The association between smoking and tuberculosis.  
Salud Publica Mex 2006, 48(suppl 1):S201-S216.
9. Lienhardt C: From exposure to disease: the role of environmental 
factors in susceptibility to and development of tuberculosis.  Epidemiol 
Rev 2001, 23:288-301.
10. Lienhardt C, Fielding K, Sillah JS, Bah B, Gustafson P, Warndorff D, et al.: 
Investigation of the risk factors for tuberculosis: a case-control study in 
three countries in West Africa.  Int J Epidemiol 2005, 34:914-23.
11. Auer C, Sarol JJ, Tanner M, Weiss M: Health seeking and perceived causes 
of tuberculosis among patients in Manila.  J Trop Med Int Health 2000, 
5:648-56.
12. Yimer S, Bjune G, Alene G: Diagnostic and Treatment delay among 
pulmonary tuberculosis patients in Ethiopia: a cross sectional study.  
BMC Infect Dis 2005, 5:112.
13. Mesfin MM, Newell JN, Walley JD, Gessessew A, Madeley R: Delayed 
consultation among pulmonary tuberculosis patents: a cross sectional 
study of 10 DOTS districts of Ethiopia.  BMC Public Health 2008, 9:53.
14. Gele AA, Bjune G, Abebe F: Pastoralism and delay in diagnosis of TB in 
Ethiopia.  BMC Public Health 2009, 9:5.
15. The Global Plan to Stop TB, 2006-2015.  In Actions for life - towards a 
world free of tuberculosis Geneva, WHO; 2006. 
16. Medicin Sans Frontieres: Treating Ethiopian Nomads Living with 
Tuberculosis.  2005 [http://doctorswithoutborders.org/news/
article.cfm?id=1581]. MSF
17. Central Statistical Agency of Ethiopia: Statistical Report of the 2007 
Population and Housing Census.  CSA; 2007. 
18. Central Statistical Agency of Ethiopia: Statistical Report of the 2005 
Population and Housing Census.  CSA; 2005. 
19. Vecchiato NL: Socio-cultural Aspects of Tuberculosis Control in 
Ethiopia.  Med Anthropol Quarter 1997, 11:183-201.
20. Brassard P, Anderson KK, Menzies D, Schwartzman K, Macdonald ME: 
Knowledge and Perceptions of Tuberculosis Among a sample of Urban 
Aboriginal People.  J Community Health 2008, 33:192-8.
21. Hoa NP, Chuc NTK, Thorson A: Knowledge, Attitude, and Practices about 
Tuberculosis and Choice of Communication Channels in Rural 
Community in Vietnam.  Health Policy 2009, 90:8-12.
22. Mesfin MM, Tasew TW, Tareke IG, Mulugeta GWM, Richard MJ: 
Community knowledge, attitudes and practices on pulmonary 
tuberculosis and their choice of treatment supervisor in Tigray, 
northern Ethiopia.  Ethiop J Health Dev 2005, 19:21-27.
23. Mangesho PE, Shayo E, Makunde WH, Keto GBS, Mandara CL, Kamugisha 
ML, et al.: Community Knowledge, Attitudes and Practices Towards 
Tuberculosis and its Treatment in Mpwapwa District, Central Tanzania.  
Tanzan Health Rese Bull 2007, 9:38-43.
24. Liefooghe R, Baliddawa JB, Kipruto EM, Vermeire C, De Munynck AO: From 
their own Perspective. A Kenyan Community's Perception of 
Tuberculosis.  Trop Med Int Health 1997, 2:809-21.
25. Vijayakumar M, Bhaskaram P, Hemalatha P: Malnutrition and childhood 
tuberculosis.  J Trop Pediatr 1990, 36:294-8.
26. Mfinanga SG, Mørkve O, Kazwala RR, Cleaveland S, Sharp JM, Shirima G, 
Nilsen R: Tribal differences in perception of tuberculosis: a possible role 
in tuberculosis control in Arusha, Tanzania.  Int J Tuberc Lung Dis 2003, 
7:933-41.
27. Steen TW, Mazonde GN: Pulmonary tuberculosis in Kweneng District, 
Botswana: delays in diagnosis in 212 smear-positive patients.  Int J 
Tuberc Lung Dis 1998, 2:627-34.
28. Long NH, Johansson E, Diwan VK, Winkvist A: Different Tuberculosis in 
Men and Women: Beliefs from Focus Groups in Vietnam.  Soci Sci Med 
1999, 49:815-22.
29. Ganapathy S, Thomas BE, Jawahar MS, Arockia KJ, Sivasubramaniam S, 
Weiss M: Perceptions of Gender and Tuberculosis in a South Indian 
Urban Community.  Indian J Tuberc 2008, 55:9-14.
30. Watkins RE, Plant AJ: Does smoking explain sex differences in theglobal 
tuberculosis epidemic?  Epidemiol Infect 2006, 134:333-339.
31. Emergencies Unit For Ethiopia: Afar Region: A Deeper Crisis Looms.  UN-
EUE; 2002. 
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/10/187/prepub
doi: 10.1186/1471-2458-10-187
Cite this article as: Legesse et al., Knowledge and perception of pulmonary 
tuberculosis in pastoral communities in the middle and Lower Awash Valley 
of Afar region, Ethiopia BMC Public Health 2010, 10:187